Specificity of elongation factor EF-TU for hydrophobic peptides.
The elongation factor EF-Tu carries aminoacyl-tRNAs to the A-site of the ribosome during the elongation process of protein biosynthesis. We, and others, have recently reported that the Escherichia coli EF-Tu interacts with unfolded and denatured proteins and behaves like a chaperone in protein folding and protection against protein thermal denaturation. In this study, we have identified EF-Tu binding sites in protein substrates by screening cellulose-bound peptides scanning the sequences of several proteins. The binding motifs recognized by EF-Tu in protein substrates are also recognized by the chaperone DnaK and mainly consist of hydrophobic clusters. EF-Tu interacts as efficiently as DnaK with the membrane spanning sequence of the membrane protein phospholemman and with the signal sequence of alkaline phosphatase. It interacts less efficiently with several other hydrophobic clusters of lysozyme and alkaline phosphatase, which are also DnaK substrates and fails to bind to several DnaK binding sites. Our results suggest that EF-Tu, like DnaK, interacts albeit more weakly with the hydrophobic regions of substrate protein and are consistent with the hypothesis that it possesses chaperone properties.